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• What	  is	  Blood	  Spa5er?	  
• History	  
• Classifica;ons	  of	  Blood	  stains	  	  
• Pa5erns	  of	  Blood	  
• How	  Blood	  Spa5er	  is	  Analyzed	  
• Chemical	  Test	  for	  Latent	  Blood	  




What  is  Blood  Spa>er?
• Examina;on	  of	  the	  shapes,	  loca;ons	  and	  
distribu;on	  pa5ers	  of	  bloodstains	  
• General	  or	  class	  characteris;c	  science	  
History
• 1894-­‐Pitoroski	  wrote	  earliest	  reference	  to	  blood	  
spa5er	  
• 1939-­‐Balthazard	  first	  researcher	  to	  analyze	  the	  
meaning	  of	  spa5er	  pa5ern	  
• 1954-­‐blood	  spa5er	  evidence	  in	  Sam	  Sheppard	  case	  	  
• 1971-­‐Dr.	  Herbert	  McDonnell	  used	  blood	  spa5er	  
analysis	  as	  a	  tool	  in	  forensic	  examina;on	  
Proper4es  of  Blood
• Projec;le	  in	  mo;on	  
• Gravity-­‐pulls	  it	  to	  the	  center	  of	  earth	  
• Cohesion-­‐a5rac;on	  between	  similar	  blood	  
mixtures	  
• Adhesion-­‐a5rac;ve	  forces	  of	  two	  different	  objects	  
• Surface	  Tension-­‐elas;c	  property	  of	  the	  liquid	  
making	  it	  contract	  
Classifica4ons  of  Bloodstains
• Low-­‐Velocity	  Impact	  	  
• Created	  by	  blood	  dripping	  
or	  cast	  off	  from	  a	  weapon	  
• Force	  with	  a	  velocity	  up	  
to	  5	  \/sec	  
• Medium-­‐Velocity	  Impact	  	  
• Caused	  by	  bea;ng	  with	  a	  
blunt	  object	  




• Force	  with	  a	  velocity	  greater	  than	  100	  \/sec.	  	  
Classifica4ons  of  Bloodstains
• Passive	  Drop	  
• Blood	  falling	  at	  90°	  
• Only	  one	  force	  ac;ng	  on	  the	  blood	  
• Drop	  accelerates	  un;l	  reaching	  terminal	  velocity	  
• Surface	  effects	  impact	  
• Smooth/non-­‐porous	  surfaces	  
• Rough	  surfaces	  
• Satellite	  Spa5er-­‐the	  small	  drops	  that	  
surround	  a	  central	  drop	  
Rough	  Surface	  Impact	  




• Typically	  found	  on	  




• Large	  central	  areas	  with	  peripheral	  spa5ers	  
• Movement	  of	  the	  vic;m	  or	  assailant	  
• Large	  volumes	  of	  blood	  (>1	  mL)	  falling	  from	  a	  source	  
Pa>erns  of  Blood
• Smears	  
• Bleeding	  vic;m	  touching	  or	  
brushing	  against	  a	  wall	  or	  
furniture	  	  
• See	  direc;on	  vic;m	  is	  moving	  
Pa>erns  of  Blood
• Trails	  
• Bleeding	  vic;m	  moving	  
• Show	  movement	  or	  loca;on	  of	  
discarded	  weapon	  
• Help	  determine	  the	  direc;on	  




• Accumula;on	  of	  blood	  on	  a	  par;cular	  surface	  	  
• No	  body	  +	  pool	  of	  blood	  =	  es;mate	  of	  death	  
Pa>erns  of  Blood
• Gunshot	  Spa5er	  
• Characterized	  by	  fine	  mist	  of	  blood	  
• Forward	  spa5er	  





• Blood	  covered	  object	  flings	  blood	  onto	  a	  nearby	  surface	  
• Evidence	  from	  cast-­‐off	  spa5er	  	  
• Posi;on	  of	  vic;m	  	  
• Direc;on	  the	  weapon	  traveled	  
• Approximate	  height	  of	  a5acker	  
• Determine	  a5acker’s	  handedness	  	  
• Type	  of	  weapon	  
Cast-­‐off  Spa>er-­‐Weapon  Comparison  

Cast-­‐off  Spa>er-­‐Handedness  Comparison  

Right	  Hand	   Le\	  Hand	   Mixture	  
Analysis
• The	  direc;on	  of	  travel	  
• The	  angle	  of	  impact	  
• The	  area	  of	  convergence	  
• The	  point	  of	  origin	  
Direc4on  of  Travel  
• 90°	  impact	  =	  circular	  drop	  
• <90°	  impact	  =	  elongated	  or	  ellip;cal	  drop	  
• This	  creates	  a	  tail	  
Determining  the  Angle  of  Impact
• Simple	  Trigonometry	  
• Pythagorean	  Theorem	  (A2+B2=C2)	  
•  ​sin ⁠𝜃 = ​𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒  /𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒 	  
• Angle	  of	  Impact	  found	  
Examples  of  Angles  
Area  of  Convergence
• Point	  on	  a	  2-­‐D	  plane	  
• Long	  axis	  of	  drops	  +	  direc;on	  of	  travel	  =	  area	  of	  
convergence	  	  
Point  of  Origin
• Point	  on	  a	  3-­‐D	  plane	  
• Found	  a\er	  angle	  of	  
impact	  and/or	  area	  of	  
convergence	  
Chemical  Tests  for  Blood  -­‐  Luminol
• Hemoglobin	  	  
• Complex	  mul;-­‐step	  process	  	  
• Dependent	  on	  many	  things	  
Chemical  Tests  for  Blood  -­‐  Luminol
Chemical  Tests  for  Blood  -­‐  Luminol
• Advantages	  	  
• Disadvantages	  	  
Chemical  Tests  for  Blood  -­‐  BlueStar
• Same	  reac;on	  as	  luminol	  





Cleaned	  with	  Water	  
Cleaned	  with	  Bleach	  
Sam  Sheppard,  1954  
• Convicted	  of	  his	  wife’s	  
murder	  and	  sentenced	  to	  
life	  in	  prison	  	  
• Appeals	  court	  found	  him	  
not	  guilty,	  1966	  
• DNA	  and	  Blood	  spa5er	  
analysis	  exonerated	  him,	  
2000	  
Lindy  Chamberlain,  1980  
• “A	  dingo	  ate	  my	  baby”	  
• Accused	  of	  infan;cide	  
• Follow-­‐up	  inves;ga;on,	  1981	  
• Turning	  point	  in	  the	  case,	  1986	  
• Government	  involvement,	  
2010	  
• Case	  resolved,	  2012	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